Glutathione depletion is associated with decreased Bcl-2 expression and increased apoptosis in cholangiocytes.
Cholangiocytes are the target of a group of liver diseases termed the cholangiopathies that include conditions characterized by periductal inflammation and cholangiocyte apoptosis. Because inflammation is associated with oxidative stress, we developed the hypothesis that cholangiocytes exposed to oxidative stress will be depleted of endogenous cytoprotective molecules, leading to cholangiocyte apoptosis. To begin to test this hypothesis, we explored the relationships among glutathione (GSH) depletion, expression of Bcl-2 (a protooncogene that inhibits apoptosis), and apoptosis in a nonmalignant human cholangiocyte cell line. Monolayers of human bile duct epithelial cells, derived from normal liver and immortalized by SV40 transformation, were depleted of GSH using buthionine sulfoximine (BSO). Bcl-2 expression was assessed by quantitative immunoblot analysis, and apoptosis quantified by fluorescence microscopy using the DNA binding dye 4', 6'-diamidino-2-phenylindole. Bcl-2 message was assessed by RNase protection assay, and Bcl-2 protein synthesis and half-life by pulse-chase analysis. Exposure of human cholangiocytes in culture to BSO reduced GSH levels by 93 +/- 3% (P < 0.01). In addition, treatment of cholangiocytes with BSO reduced Bcl-2 levels by 87 +/- 2% (P < 0.01) and was associated with a time-dependent increase in the number of cells undergoing apoptosis; approximately 11 +/- 1% of cultured cells demonstrated morphological changes of apoptosis by 72 h compared with 1.5 +/- 0.1% in untreated cholangiocytes (P < 0. 01). Maintenance of GSH levels by addition of glutathione ethyl ester in the presence of BSO blocked the BSO-associated increase in apoptosis in BSO-treated cholangiocytes and also prevented the decrease in Bcl-2 protein. BSO treatment of cholangiocytes did not change steady-state levels of bcl-2 mRNA or Bcl-2 protein synthesis. However, Bcl-2 protein half-life decreased 57% in BSO-treated vs. untreated cells. Our results using a human cholangiocyte cell line demonstrate that reduction in the cellular levels of an antioxidant such as GSH results in increased degradation of Bcl-2 protein and an increase in apoptosis. These data provide a mechanistic link between the consequences of oxidative stress and cholangiocyte apoptosis, an observation that may be important in the pathogenesis of the inflammatory cholangiopathies.